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Background
It is difficult to analyze lung cancer mortality without considering tobacco use (see, e.g., Siegel et al. 2015) . We obtained sex-specific data on smoking prevalence in the United States, 1933 -2005 , from Forey et al. (2012 and Holford et al. (2014) .
Data & Methods
Using mortality multiple cause of death data from the US National Center for Health Statistics (2014), we extracted counts, by age and sex, of all deaths in which lung cancer was the underlying cause (the specific ICD codes are given in Appendix I). The time span is 1959 to 2013, which is the full extent PAA 2016 extended abstract. Not for distribution.
of mortality microdata availability. Death counts were converted to rates by dividing by person-years at risk from the Human Mortality Database (2015).
Five-year groups (0,1-4,5-9,10-14...,95-99) were used to avoid age heaping.
Hereinafter, rate always refers to lung cancer cause-specific death rates.
We estimated quadratic-Gompertz models by regressing logged death rates on age and age-squared, with a constant. The age range for this analysis was 40 to 99. Below age 40 and above age 100, lung cancer deaths are very rare and thus subject to high variability, and are non-Gompertzian (even with the quadratic adjustment). Regressions were weighted by the number of deaths. For example, in 2010, there were 14,094 lung cancer deaths among men age 70-74, and these numbers were used as weights.
Weighting has two advantages over unweighted regressions. Death rates at the age limits (i.e. [40] [41] [42] [43] [44] [95] [96] [97] [98] [99] often are the poorest-fitting points in the Gompertzian pattern. Removing these points does not really solve the problem since the estimates then change, and 45-49 also becomes a poor fit, and so on. Weighting solves this problem because there are fewer deaths at the age limits, which effectively down-weighs these points, reducing their leverage. Weighting by deaths also produces OLS estimates that are closer to those that would be obtained by maximum likelihood. Moreover, we do not see any disadvantage of using weights. All analyses were performed with Stata, version 13.1 (StataCorp LP, College Station, Texas).
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Results
Figure 2 presents lung cancer age-mortality profiles and fitted quadraticGompertz curves, decennially . Plotting symbol sizes are proportional to the absolute number of deaths. In 1960, men and women had distinctly different age-mortality profiles for lung cancer. Male death rates were considerably higher than females at all ages. The fitted quadratic-Gompertz curves cross at age 95, implying convergence at that age, but the empirical data diverge from the fit at oldest ages, and males are always higher. The male death rates peak at ages 70-74, whereas the female death rates are nearly monotonic up to age 90-94 (to be precise, female lung cancer death rates fall at age 95-99 in 1960 relative to the previous age group, but the rate is based on 4 deaths).
The panels of figure 2 show that the female pattern progressively looks more and more like that of males.
The peak age is essentially increasing because smoking is going down and the pattern is (slowly) returning to the pattern of "background" (i.e., tobacco-free) lung cancer mortality, of which 1960 females is the best exemplar here. However, this pattern should be interpreted cautiously, because peak age is also affected by competing risks. As mortality for other causes (most notably, cardiovascular disease) has declined since the 1960s, more people are surviving longer, and must die of something [rephrase?] at older ages. Multiple cause mortality is a complex phenomenon since cardiovascular deaths averted at younger ages may be conspecific and simply delayed PAA 2016 extended abstract. Not for distribution. to later ages as opposed to necessarily transferring to another cause. Moreover, the declining use of heart-related conditions as a "garbage code" for unknown causes of death, especially at later ages (Preston 1976) , should be considered. It should also be noted that the effects of tobacco on cardiovascular health have been noted almost as long its effects on lung cancer (Russek et al. 1955 ,Wald et al. 1973 .
Discussion

Conclusion
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